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METHODS FOR FORMING A MEMS includes a base and metal MEMS features disposed on the 
DEVICE LAYER ON AN ACTIVE DEVICE base . The MEMS device layer is spatially segregated from 
LAYER AND DEVICES FORMED THEREBY the one or more active feature areas by removing portions of 

the base of the MEMS device layer in one or more APRs that 
BACKGROUND correspond to the one or more active feature areas of the 

active device layer . 
There is an ever - increasing need for metal microelectro 

mechanical systems ( MEMS ) devices integrated with active BRIEF DESCRIPTION OF THE DRAWINGS 
devices , such as semiconductor substrates bearing active 
features , to form various types of circuits . For example , a 10 A full and enabling disclosure of the present disclosure is 
radio frequency ( RF ) module for a wireless device may set forth in the specification , which refers to the appended employ tens of different MEMS switches to facilitate receiv Figures , in which : ing , processing , and transmitting signals . Conventionally , FIG . 1 is a schematic cross - sectional view of an example MEMS switches are formed separately from the active device package having active features that are spatially device layer bearing active devices and later mounted to the 15 segregated with respect to the MEMS features in accordance active device layer to complete the circuitry associated with 
the MEMS switches . Separately forming then mounting the with embodiments herein ; 

FIG . 2 is a flowchart describing an example process for discrete MEMS switches to the active layer in conductive 
contact with the active features adversely impacts the cost fabricating the device package of FIG . 1 in accordance with 
and size of the resultant device package . Forming the metal 20 embodiments herein ; and 
MEMS devices directly on the active device layer would FIG . 3A - 31 are schematic , partial cross - sectional views 
reduce the cost and size of the device package . In addition , illustrating the fabrication steps of the process of FIG . 2 in 
the shorter routing paths provide lower losses than mounted accordance with embodiments herein . 
discrete MEMS switch systems . 
However , there are numerous limitations and challenges 25 DETAILED DESCRIPTION 

associated with forming MEMS device layers , bearing metal 
MEMS features , directly on the active device layers to form Reference now will be made in detail to embodiments of 
a device package . Active device layers may be formed using the present disclosure , one or more examples of which are 
different technologies and materials than MEMS device illustrated in the drawings . Each example is provided by way 
layers bearing metal MEMS features . For example , portions 30 of explanation of the present disclosure , and is not a limi 
of the active device layer may be damaged by the processes tation of the present disclosure . In fact , it will be apparent to 
used to form the MEMS device layer . Additionally or those skilled in the art that various modifications and varia 
alternatively , the MEMS device layer itself may have a tions can be made in the present disclosure without depart 
parasitic interaction with the active features of the active ing from the scope or spirit of the present disclosure . For 
device layer . instance , features illustrated or described as part of one 

embodiment can be used with another embodiment to yield BRIEF DESCRIPTION a still further embodiment . Thus , it is intended that the 
present disclosure covers such modifications and variations In one embodiment , a method includes obtaining an 

active device layer . The active device layer has a first surface 40 as come within the scope of the appended claims and their 
with one or more active feature areas . First portions of the equivalents . 
one or more active feature areas are exposed on the first In the present disclosure , when a layer is being described 
surface . Second portions of the one or more active feature as “ on ” or “ over ” another layer or substrate , it is to be 
areas are covered by an insulating layer . A conformal understood that the layers can either be directly contacting 
overcoat layer is formed on the first surface of the active 45 each other in one embodiment or have another layer or 
device layer using a cured polymer that is stable up to a feature between the layers in another embodiment , unless 
select temperature . A base of a microelectromechanical expressly stated to the contrary . Thus , these terms are simply 
systems ( MEMS ) device layer is formed on the surface of describing the relative position of the layers to each other 
the conformal overcoat layer that faces away from the active and do not necessarily mean “ on top of ” since the relative 
device layer . The MEMS device layer is spatially segregated 50 position above or below depends upon the orientation of the 
from the one or more active feature areas of the active device device to the viewer . 
layer by removing portions of the base of the MEMS device Materials , such a metals and metal alloys , are discussed in 
layer in one or more antiparasitic regions ( APRs ) that the present disclosure using their common chemical abbre 
correspond to the one or more active feature areas . Metal viation , such as commonly found on a periodic table of 
MEMS features are formed on the base of the MEMS device 55 elements . For example , titanium is represented by its com 
layer . Selected portions of the one or more active feature mon chemical abbreviation Ti , tungsten is represented by its 
areas are exposed by selectively removing portions of the common chemical abbreviation W , silicon carbine is repre 
conformal overcoat layer that overlay the active feature sented by its common chemical abbreviation Sic , and so 
areas of the active device layer . forth . 

In one embodiment , a device includes an active device 60 As used herein , “ substantially ” refers to at least about 
layer . The active device layer has a first surface with one or 90 % or more of the described group . For instance , as used 
more active feature areas . A conformal overcoat layer is herein , “ substantially all ” indicates that at least about 90 % 
disposed on the first surface of the active device layer . The or more of the respective group have the applicable trait and 
conformal overcoat layer includes a cured polymer stable up “ substantially no ” or “ substantially none ” indicates that at 
to a select temperature . A MEMS device layer is disposed on 65 least about 90 % or more of the respective group do not have 
a second surface of the conformal overcoat layer that faces the applicable trait . As used herein , the “ majority ” refers to 
away from the active device layer . The MEMS device layer at least about 50 % or more of the described group . For 
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instance , as used herein , “ the majority of " indicates that at areas of a first surface of the active device layer in order to 
least about 50 % or more of the respective group have the spatially segregate the MEMS device layer from the active 
applicable trait . features disposed in the active feature areas as discussed 

The terms “ first , ” “ second , " and the like , herein do not further below . 
denote any order , quantity , or importance , but rather are used 5 FIG . 1 illustrates a schematic cross - sectional view an 
to distinguish one element from another . The terms “ a ” and example device package 100 used to monolithically inte 
“ an ” herein do not denote a limitation of quantity , but rather grate and package one or more active features 102 and one 
denote the presence of at least one of the referenced items . or more metal MEMS features 104 in accordance with 
The modifier “ about ” used in connection with a quantity is embodiments herein . Device packages generally include one 
inclusive of the stated value , and has the meaning dictated 10 or more active features 102 formed in an active device layer 
by context , ( e.g. , includes the degree of error associated with 106. The active features 102 are in conductive contact with 
measurement of the particular quantity ) . The suffix “ ( s ) ” as one or more metal MEMS features 104 formed in a MEMS 
used herein is intended to include both the singular and the device layer 108 to complete a circuit or a portion of a 
plural of the term that it modifies , thereby including one or circuit . The metal MEMS features 104 generally have a 
more of that term ( e.g. , “ the refractory element ( s ) ” may 15 cavity or air gap or gas cavity 110 surrounding the free 
include one more refractory elements ) . Reference standing metal MEMS features . The air gap 110 is formed by 
throughout the specification to “ one embodiment ” , “ another a cap or barrier layer 112 imposed on the surface of the 
embodiment ” , “ an embodiment ” , and so forth , means that a MEMS device layer 108 at a boundary surrounding one or 
particular element ( e.g. , feature , structure , and / or character- more of the metal MEMS features 104. The cap 112 provides 
istic ) described in connection with the embodiment is 20 mechanical , electrical , chemical , and / or environmental pro 
included in at least one embodiment described herein , and tection for the metal MEMS features 104. A plurality of 
may or may not be present in other embodiments . In electrical feedthroughs 114A , 114B may , in some instances , 
addition , it is to be understood that the described inventive extend from inside of the cavity to the outside ( through or 
features may be combined in any suitable manner in the under the cap 112 ) to guide electrical signals from outside to 
various embodiments . 25 inside or vice - versa . Contacts 116A , 116B formed on the 
An antiparasitic region ( APR ) includes a region associ- exterior of the device package 100 in conductive contact 

ated with an active feature area of an active device layer with electrical feedthroughs 114A , 114B generally facilitate 
within which a MEMS device layer , or a portion thereof , connection of the device package 100 to external points or 
interferes with the performance of active features in the terminals . After packaging the one or more active features 
active feature area in a manner and to an extent that falls 30 102 and one or more metal MEMS features 104 , the device 
below a threshold value ( e.g. , femtofarad or less leakage package 100 may then be attached to a circuit board or 
based on the active feature ) . A MEMS device layer , or a system in a variety of unique and different approaches , as is 
portion thereof , outside of the APR will not interfere with discussed hereinafter . 
the performance of the active features in the active feature The active features 102 are formed in an active device 
area in a manner and to an extent that falls below the 35 layer 106. The active device layer includes various sub 
threshold value . The APR includes an extrusion of substan- strates , active components , contacts for these components , 
tially all of the area of an active feature area of a first surface and interconnects between these components . The active 
of the active device layer that extends along a direction that device layer 106 may be formed using semiconductor , 
is orthogonal to the first surface of the active device layer to CMOS ( complementary metal oxide - semiconductor ) , and 
at least the base of the MEMS device layer . For example , the 40 MEMS fabrication techniques . The active device layer 106 
MEMS device layer or a portion thereof ( e.g. , the base ) may may be made of materials appropriate for a particular active 
interfere with the performance of the active feature by , e.g. , device features or systems . Exemplary materials include , but 
causing leakage , in the case of a conductive MEMS device are not limited to silicon , silicon compounds , germanium , 
layer , and / or parasitic capacitance , in the case of a dielectric germanium compounds , gallium , gallium compounds , 
MEMS device layer , when it extends into the APR . In 45 indium , indium compounds , or other semiconductor mate 
another example , the MEMS device layer or a portion rials and / or compounds . In addition , the active device layer 
thereof ( e.g. , the base ) that does not extend into the APR 106 can include non - semiconductor substrate materials , 
does not interfere with the performance of the active feature including any dielectric materials , metals ( e.g. , titanium , 
by , e.g. , causing leakage , in the case of a conductive MEMS gold , copper , and aluminum ) , or ceramics or organic mate 
device layer , and / or parasitic capacitance , in the case of a 50 rials found in printed wiring boards , for example . In one 
dielectric MEMS device layer . example , the active device layer 106 may be formed on a 
The present disclosure generally relates to methods for gallium nitride ( GaN ) substrate . In an additional or alterna 

spatially segregating a MEMS device layer from active tive example , the active features 102 may be three terminal 
features of an active device layer , along with devices formed active devices formed by a source , a gate , and a drain . 
thereby . Such methods and devices enable the creation of 55 A conformal overcoat layer 118 is disposed between 
higher performance RF circuits by reducing or eliminating portions of a first surface of the active device layer 106 and 
signal transmission losses due to parasitic interactions a base 120 of the MEMS device layer 108. The conformal 
between MEMS device layers ( e.g. , switch matrix layers and overcoat layer 118 is patterned to remove select portions 
the like ) and the active features of active device layers over select areas of the active feature areas of the first 
( relative to other methods and devices ) . Parasitic interac- 60 surface of the active device layer 106. The conformal 
tions between dielectric portions of MEMS device layers overcoat layer 118 is formed from a polymer material . The 
include parasitic capacitance and between conductive por- polymer material is a dielectric material ( e.g. , Avatrel® , 
tions of MEMS device layers include leakage . Parasitic polyimide , SU8 ) that , when cured , is stable up to a select 
interactions between a MEMS device layer and active temperature and can be selectively removed subsequent to 
features of an active device layer are reduced or eliminated 65 forming the MEMS device layer 108. The select temperature 
by removing portions of a base ( or barrier layer ) of the is greater than temperatures associated with forming the 
MEMS device layer in APRs corresponding to active feature MEMS device layer ( e.g. , 300 degrees Celsius ) . 
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The MEMS device layer 108 includes a base 120 and In accordance with one embodiment of the present dis 
metal MEMS features 104 disposed on the base . The MEMS closure , a process for forming a MEMS device layer on an 
device layer 108 is spatially segregated from one or more active device layer is discussed in regard to FIG . 2 and 
active feature areas of the active features 102 by removing FIGS . 3A - 3G . It should be noted that for clarity , some 
portions of the base 120 of the MEMS device layer 108 in 5 portions of the fabrication process of the device package 100 
one or more antiparasitic regions ( APRs ) 122 that corre are not included in FIG . 2 and only the portions of the device 
spond to the one or more active feature areas of the active package 100 proximate one active feature area of the active 
features 102 of the active device layer 106. The MEMS feature layer are illustrated in FIGS . 3A - 3G . As such , the 
features 104 are formed in a MEMS device layer 108. The following fabrication process is not intended to be an 
base 120 of the MEMS device layer 108 is disposed on the 10 exhaustive list that includes all steps required for fabricating the device package 100. In addition , the fabrication process conformal overcoat layer 118. The base 120 may be a is flexible because the process steps may be performed in a dielectric material ( e.g. , having an electrical resistance of different order than the order illustrated in FIG . 2 or some greater than 100 kOhm / square ) or a conductive material . If steps may be performed simultaneously . 
using a conductive material , the base must be removed from Optionally , the one or more APRs may include extrusions 
the active region after the fabrication of the MEMS device of substantially all of each area of the one or more active layer . The base 120 includes at least one of silicon carbide feature areas of the first surface of the active device layer 
( SIC ) , silicon nitride ( SiN ) , titanium nitride ( TiN ) , or poly that extend along a direction that is orthogonal to the first 
silicon ( polySi ) . Metal MEMS features 104 are disposed on surface of the active device layer to at least the base of the 
the base 120. In one example , spatially segregating the 20 MEMS device layer . 
MEMS device layer 108 from the active feature areas of the Optionally , the conformal overcoat layer may include a 
active features 102 includes spacing the MEMS device layer cured polymer that is selectively removable by oxygen 
108 far enough from the active feature areas that the plasma etching 
operation of the presence and / or operation of the MEMS Optionally , the first portions of the one or more active 
device layer 108 does not impact the operation of the active 25 feature areas may be exposed on the first surface and second 
features 102. Additionally or alternatively , spatially segre- portions of the one or more active feature areas may be 
gating the MEMS device layer 108 from the active feature covered by an insulating layer . 
areas of the active features 102 includes spacing the MEMS Optionally , the device may include via holes extending 
device layer 108 far enough from the active feature areas through the conformal overcoat layer that expose selected 
that the operation of the presence and / or operation of the 30 portions of each of the one or more active feature areas on 
MEMS device layer 108 does not impact the operation of the the first surface of the active device layer . 
active features 102 in a manner or to an extent that a select Optionally , the device may include a cap layer coupled to 
operational parameter ( e.g. , insertion ss , isolation , imped- the MEMS device layer . 
ance , etc. ) of the active features 102 is reduced to 90 % or Referring now to FIGS . 2 and 3A , the process 200 begins 
less of the operational parameter for an unaffected active 35 by obtaining an active device layer 302. The active device 
feature . Spatial segregation includes spatially segregating layer 302 includes various active components , contacts for 
the MEMS device layer 108 from the active features 102 these components , and interconnects between these compo 
( e.g. , on the order of microns ) in a plane extending parallel nents . The active device layer 302 has a first surface with 
to the first surface of the active device layer 106 Optionally , one or more active feature areas 303. First portions ( repre 
spatial segregation may further include spatially segregating 40 sented by conductive pads 304A and 304B ) of the one or 
the MEMS device layer 108 from the active features 102 in more active feature areas 303 may be exposed on the first 
a direction orthogonal to the first surface of the active device surface and second portions 305 of the active feature areas 
layer 106 based on the MEMS device layer overlaying the 303 may be covered by an insulator 309. In one example , the 
active features 102 . active feature area 303 may include a three terminal active 

The electrical feedthroughs 114A , 114B and contacts 45 device formed by a source 306 , a gate 308 , and a drain 307 . 
116A , 116B are formed from conductors such as metals Conductive pads 304A and 304B conductively contact , 
and / or metal alloys , subject to appropriate considerations respectively , the source 306 and the drain 307 of the active 
such as adhesion and thermal properties . feature area 303 and are exposed on the first surface of the 
As previously stated , the cap 112 surrounding the cavity active device layer 302 . 

110 provides mechanical , electrical , chemical , and / or envi- 50 At 204 , a conformal overcoat layer 310 is formed on the 
ronmental protection for the metal MEMS features 104 . first surface of the active device layer 302 as illustrated in 
Depending on the particular type of device or the particular FIG . 3B . Uncured polymer material is applied to conform to 
application , different types of protection may be desirable . the first surface of the active device layer 302. The polymer 
Generally , the cavity 110 is an enclosed region containing a material may be deposited onto the active device layer 302 
select gas and , in some embodiments , the cavity 110 is under 55 to a select height orthogonal to the first surface of the active 
vacuum conditions . The metal MEMS features 104 are device layer 302 using techniques such as , for example and 
packaged to ensure protection of the metal MEMS features without limitation , spin coating , doctor - blading , sputtering , 
104 from the ambient working environment . For example , lamination , screen or stencil - printing , melt dispensing , 
one type of protection provides protection from interference chemical vapor deposition ( CVD ) , and plasma - based depo 
from other mechanical structures or objects to ensure struc- 60 sition systems . The polymer material may be planarized , 
tural integrity of the metal MEMS features 104. In this type either integral with the deposition process or in addition to 
of enclosure , the cap 112 should be made of a material that the deposition process , and cured . The polymer material is 
can withstand the conditions of a particular operating envi- a dielectric material ( e.g. , Avatrel® , polyimide , SU8 ) that , 
ronment . Another type of protection is against exposure to when cured , is stable up to a select temperature and can be 
oxygen or water ( e.g. , a hermetic enclosure ) . For hermetic 65 selectively removed subsequent to forming the MEMS 
protection , the cap 112 may be made of a material that device layer . The select temperature is greater than tempera 
provides an airtight seal around the cavity 110 . tures associated with forming the MEMS device layer ( e.g. , 
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300 degrees Celsius ) . In one example , the conformal over- tural and / or functional aspects of , and be formed by one or 
coat layer 310 is formed by spin coating an uncured poly- more processes included in the fabrication of , the RF MEMS 
imide onto the first surface of the active device layer 302 to devices . 
the select height and then curing the polyimide . Optionally , the protective layer 316 is removed subse 

At 206 , a base 312 of the MEMS device layer is formed 5 quent to formation of the metal MEMS features 318 as 
on the conformal overcoat layer 310 on the surface of the illustrated in FIG . 3G . In one example , the protective layer 
conformal overcoat layer 310 opposite the active device 316 includes TiW and may be removed by immersion in a 
layer 302 as illustrated in FIG . 3C . The base 312 may be selective etchant for TiW ( e.g. , hydrogen peroxide ) . 
formed on the conformal overcoat layer 310 by depositing a At 212 , selected portions of the one or more active feature 
base material to a select height orthogonal to the first surface 10 areas 303 are exposed by selectively removing portions of 
of the active device layer 302 using , for example and the conformal overcoat layer 310 that overlay the active 
without limitation , suitable patterning and chemical vapor feature areas 303 of the active device layer 302 as illustrated 
deposition ( CVD ) and / or physical vapor deposition ( PVD ) in FIG . 3H . Selectively removing portions of the conformal 
techniques ( e.g. , sputtering ) . The base 312 of the MEMS overcoat layer 310 includes selectively etching the confor 
device layer may be a barrier layer that prevents outgassing 15 mal overcoat layer 310 in a manner that does not damage 
of and / or improves adhesion of the subsequently formed underlying portions ( e.g. , the insulator 309 ) of the active 
metal MEMS features 318. The base 312 may be a dielectric device layer 302. For example , the conformal overcoat layer 
material ( e.g. , having an electrical resistance of greater than 310 is selectively etched using oxygen plasma etching 
100 kOhm / square ) or a conductive material . If using a techniques . Oxygen plasma etching techniques may be 
conductive material , the base must be removed from the 20 highly selective so as not to damage the insulator 309 of the 
active region after the fabrication of the MEMS device layer . active device layer 302 and / or serve to clean the active 
The base 312 includes at least one of silicon carbide ( SIC ) , feature areas 303. Selectively removing portions of the 
silicon nitride ( SiN ) , titanium nitride ( TiN ) , or polysilicon conformal overcoat layer 310 may include forming vias to 
( polySi ) . In one example , the base 312 is formed by sput- facilitate electrical contact of the one or more metal MEMS 
tering SiC to the select height . 25 features 318 with the first portions ( represented by conduc 

At 208 , the MEMS device layer is spatially segregated tive pads 304A , 304B ) of the active feature areas 303 to 
from the one or more active feature areas 303 of the active create a circuit or a portion of a circuit . Additionally or 
device layer 302 by removing portions of the base 312 in one alternatively , substantially the entire portion of the confor 
or more antiparasitic regions ( APRs ) 314 that correspond to mal overcoat layer 310 overlaying the active feature areas 
the one or more active feature areas 303 as illustrated in FIG . 30 303 may be removed . 
3D . Removing portions of the base 312 in one or more APRs At 214 , conductive contacts 320A , 320B are provided 
314 is accomplished by using any suitable selective etching between the conductive pads 304A , 304B of the one or more 
techniques used in MEMS fabrication processes suited for active feature areas 303 and the associated metal MEMS 
etching the base material . The one or more APRs 314 features 318 to create a circuit or portion of a circuit as 
include extrusions of substantially all of each area of the one 35 illustrated in FIG . 31 . 
or more active feature areas of the first surface of the active Optionally , at 216 , the MEMS device layer is capped with 
device layer that extend along a direction that is orthogonal a cap or barrier layer 112 and the device package 100 is 
to the first surface of the active device layer 302 to at least finalized . FIG . 1 illustrates an example of a capped and 
the base 312 of the MEMS device layer . In one example , finalized device package . 
removing portions of a base 312 ( e.g. , SiC ) in one or more 40 Optionally , the one or more APRs may include extrusions 
APRs 314 is accomplished by selective plasma etching of substantially all of each area of the one or more active 
techniques . feature areas of the first surface of the active device layer 

Optionally , a protective layer 316 is formed on at least the that extend along a direction that is orthogonal to the first 
portions of the conformal overcoat layer 310 exposed by surface of the active device layer to at least the base of the 
removing portions of the base 312 as illustrated in FIG . 3E . 45 MEMS device layer . 
The base 312 may be formed by depositing and patterning Optionally , the method may include selectively removing 
a protective layer material to a select height orthogonal to portions of the conformal overcoat layer includes etching the 
the first surface of the active device layer 302 using , for conformal overcoat layer using oxygen plasma etching . 
example and without limitation , suitable CVD and / or PVD Optionally , the method may include forming a protective 
techniques ( e.g. , sputtering ) . The protective layer 316 pro- 50 layer on at least portions of the conformal overcoat layer 
tects the conformal overcoat layer 310 from subsequent exposed by removing portions of the base , the protective 
steps used to form the metal MEMS features 318 on remain- layer being unaffected by an etchant ; and wherein forming 
ing portions of the base 312 , such as buffered oxide etching the metal MEMS features includes etching the MEMS 
and the like . For example , the conformal overcoat layer 310 device layer with the etchant to release the metal MEMS 

hold up well under most fabrication steps but may have 55 features . 
an etch rate for an etchant used in forming the metal MEMS Optionally , the method may include removing the protec 
features 318. The protective layer 316 is selected to be tive layer subsequent to etching the MEMS device layer . 
unaffected by the etchant . In one example , the etchant used Optionally , the etchant may include hydrofluoric acid or 
in forming the metal MEMS features 318 includes hydro- salts thereof . 
fluoric acid or salts thereof and the protective layer is formed 60 Optionally , the protective layer may include titanium 
from titanium - tungsten ( TiW ) . tungsten . 
At 210 , metal MEMS features 318 are formed on the base Optionally , the method may include wherein the select 

312 of the MEMS device layer as illustrated in FIG . 3F . temperature is greater than temperatures associated with 
Metal MEMS features 318 are formed using metal MEMS forming the MEMS device layer . 
fabrication techniques . In one example , the metal MEMS 65 Optionally , the base of the MEMS device layer may 
features 318 include MEMS switches . For example , the include at least one of silicon carbide , silicon nitride , tita 
metal MEMS features 318 may include one or more struc- nium nitride , or polysilicon . 

may 
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Optionally , the method may include wherein the base of by removing third portions of the base of the MEMS 
the MEMS device layer includes at least one of a dielectric device layer in one or more antiparasitic regions 
material or a conductive material . ( APRs ) that correspond to the one or more active 

Optionally , the method may include wherein the dielectric feature areas ; 
material has an electrical resistance of greater than 100 5 forming metal MEMS features on the base of the MEMS 
kOhm / square . device layer ; and 

Optionally , the method may include wherein the base is a exposing fourth portions of the one or more active feature 
conductive material , and further comprising removing por- areas by selectively removing fifth portions of the 
tions of the conductive material after forming the metal conformal overcoat layer that overlay the active feature 
MEMS features . areas of the active device layer . 

Optionally , the method may include wherein the one or 2. The method of claim 1 , wherein the one or more APRs 
more active feature areas include circuitry associated with include extrusions of the one or more active feature areas of 
MEMS switches . the first surface of the active device layer that extend along 

Optionally , the method may include forming via holes a direction that is orthogonal to the first surface of the active 
through the conformal overcoat layer to expose the first 15 device layer to at least the base of the MEMS device layer . 
portions of each of the one or more active feature areas on 3. The method of claim 1 , wherein the fifth portions of the 
the first surface of the active device layer and conductively conformal overcoat layer are removed by etching the con 
contacting the first portions through the via holes . formal overcoat layer using oxygen plasma etching . 

While the present disclosure has been described in terms 4. The method of claim 1 , further comprising : 
of one or more particular embodiments , it is apparent that 20 forming a protective layer on at least sixth portions of the 
other forms could be adopted by one skilled in the art . It is conformal overcoat layer that are exposed by removing 
to be understood that the use of “ comprising ” in conjunction seventh portions of the base , the protective layer being 
with the alloy compositions described herein specifically unaffected by an etchant ; and wherein forming the 
discloses and includes the embodiments wherein the alloy metal MEMS features includes etching the MEMS 
compositions “ consist essentially of the named components 25 device layer with the etchant to release the metal 
( i.e. , contain the named components and no other compo MEMS features . 
nents that significantly adversely affect the basic and novel 5. The method of claim 4 , further comprising : 
features disclosed ) , and embodiments wherein the alloy removing the protective layer subsequent to etching the 
compositions " consist of the named components ( i.e. , con MEMS device layer . 
tain only the named components except for contaminants 30 6. The method of claim 4 , wherein the etchant includes 
which are naturally and inevitably present in each of the hydrofluoric acid or a salt thereof . 
named components ) . 7. The method of claim 4 , wherein the protective layer 

This written description uses examples to disclose the includes titanium - tungsten . 
present disclosure , including the best mode , and also to 8. The method of claim 1 , wherein the cured polymer of 
enable any person skilled in the art to practice the present 35 the conformal overcoat layer is stable up to a temperature 
disclosure , including making and using any devices or that is greater than temperatures associated with forming the 
systems and performing any incorporated methods . The MEMS device layer . 
patentable scope of the present disclosure is defined by the 9. The method of claim 1 , the base of the MEMS device 
claims , and may include other examples that occur to those layer includes at least one of silicon carbide , silicon nitride , 
skilled in the art . Such other examples are intended to be 40 titanium nitride , or polysilicon . 
within the scope of the claims if they include structural 10. The method of claim 1 , wherein the base of the 
elements that do not differ from the literal language of the MEMS device layer includes a dielectric material . 
claims , or if they include equivalent structural elements with 11. The method of claim 10 , wherein the dielectric mate 
insubstantial differences from the literal languages of the rial has an electrical resistance that is greater than 100 
claims . kOhm / square . 
What is claimed is : 12. The method of claim 1 , wherein the base of the 
1. A method comprising : MEMS device layer includes a conductive material , and 

further comprising : obtaining an active device layer having a first surface with 
one or more active feature areas , the active device layer removing sixth portions of the conductive material after 
having first portions of the one or more active feature 50 forming the metal MEMS features . 

13. The method of claim 1 , wherein the one or more active areas that are exposed on the first surface and second 
portions of the one or more active feature areas that are feature areas include circuitry associated with MEMS 

switches . covered by an insulating layer ; 14. The method of claim 1 , further comprising : forming a conformal overcoat layer on the first surface of 
the active device layer using a cured polymer ; forming via holes through the conformal overcoat layer to 

forming a base of a microelectromechanical systems expose the first portions of the one or more active 
feature areas on the first surface of the active device ( MEMS ) device layer on a second surface of the 

conformal overcoat layer that faces away from the layer ; and 
active device layer ; conductively contacting the first portions through the via 

holes . spatially segregating the MEMS device layer from the one 60 
or more active feature areas of the active device layer 
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